To assess the ability of midwives to interpret antenatal cards and partograms correctly following completion of the Maternal Care Manual of the Perinatal Education Programme.
Previous studies have shown that midwives improved their cognitive knowledge by studying the Maternal Care Manual of the Perinatal Education Programme (PEP).
1-3 Multiple choice questionnaires were the measuring instruments used in these studies. Significant correlation exists between performance on multiple choice questionnaires and the ability to apply knowledge and clinical skills. 4 -6 In these studies, however, correlation coefficients (0.39 to 0.59) only indicate moderate correlation. Therefore, additional evaluation is necessary to determine whether the ability to interpret clinical information and apply knowledge has also improved. 2, 7 Valid measuring instruments should be used for this purpose. 8 The use of clinical measuring instruments according to a structured method is a valid and objective method with which to evaluate the application of knowledge. 9, 10 In addition, problem-based teaching not only requires recall but also the application of knowledge. 11 Decision-making ability is also tested in this way.
The two key documents used during the antenatal and intrapartum period are the antenatal card and the partogram. 2, 12 Therefore, these documents are ideally suited to test the application of knowledge. In this study, the ability of midwives to interpret antenatal cards and partograms correctly following completion of the Maternal Care Manual of PEP was determined. The study group was compared with a control group that did not use the Maternal Care Manual.
METHODS
A prospective, controlled trial was conducted in the Eastern Cape Province of South Africa, a region in which PEP was not used previously. Three towns were chosen, one as the study town and the other two as control towns. All midwives caring for pregnant women in the three towns were included in the study. Initially, the ability of these midwives to interpret the antenatal card and partogram correctly was determined. Subsequent to this, the Maternal Care Manual was introduced and studied by the midwives in the study town. The midwives were divided into small groups for this purpose. A member of each group acted as coordinator for the group. The task of each coordinator was to distribute the manuals and to arrange and conduct discussions for the group following the completion of each unit in the manual. The groups met every 3 to 4 weeks. One of the midwives in the study town acted as the regional coordinator to help the local coordinators with problems encountered. Following completion of the manual after 12 months, all midwives were evaluated again using the same tests.
The concept and layout of the antenatal cards and partograms used in the three towns were comparable with those described in the units on antenatal and intrapartum care in the Maternal Care Manual. The antenatal cards and partograms used in the evaluation were similar to those described above. For this purpose documents, with fictitious names and clinical particulars were created to illustrate a clinical problem or pregnancy complication.
Abnormal clinical findings that required recognition and interpretation on the antenatal cards were: Original Article
1. Cervical dilatation plotted incorrectly when transferred from the latent to the active phase of the first stage of labor. 2. Poor progress during the active phase of the first stage of labor due to inadequate uterine contractions. 3. Poor progress during the active phase of the first stage of labor due to cephalopelvic disproportion. 4. Poor progress during the active phase of the first stage of labor due to an occipitoposterior position.
In the latter three cases, questions regarding further management also had to be answered.
Questions regarding the identification, description, and further management of these eight case documents were answered on a structured answer sheet. Midwives working in antenatal clinics answered the antenatal card questions; those working in labor wards answered the partogram questions. All answer sheets were marked by the same person (G. B. T.) according to a preset memorandum.
Following the completion of the manual after 12 months, all midwives were retested with the same documents. For ethical reasons, the Maternal Care Manual was introduced directly after the posttest in the control towns, and all midwives were given the opportunity to use it.
Consent for the study was obtained from the regional and local health authorities. The study protocol was approved by the Ethics Committee of the faculty. The data were loaded on Epi Info 6, version 6.02, October 1994, and the statistical analysis was performed with the same program. Bartlett's test for homogeneity was used to determine whether the variance of the two samples was homogeneous with a 95% confidence level. Homogeneous samples were compared using a two-tailed Student's t-test; if variances did differ, medians were compared using the Kruskal-Wallis H test.
RESULTS
A total of 40 midwives in the study town and 53 midwives in the two control towns were included in the study. The number of midwives rendering antenatal care and those working in the labor wards, as well as their age distribution, are shown in Table 1 . There were no differences in the mean and median ages as well as age distributions when comparing the study town with the control towns.
The experience of the midwives was assessed by comparing the number of working years in their towns and by the number of years in their posts at the time of the study ( Table 2 ). The study and control towns were homogeneous with regard to the number of working years in the towns. However, there was a tendency toward fewer years in their present posts ( p ϭ 0.097) in the study town (5.3 versus 7.3) when comparing the mean values. None of the midwives in the study town and only one labor ward midwife in a control town had advanced midwifery training.
In the study town, 31 midwives completed the manual and were prepared to participate in the posttest evaluation. The reasons given by the nine (22.5%) midwives that did not complete the manual were as follows: three resignations, two transfers, one retirement, and three midwives who cited loss of interest. In the control towns, 11 (20.8%) midwives were not available for posttesting. Reasons here included illness, maternity leave, transfers, and resignations.
The mean and median marks achieved for antenatal card questions before and after testing in the study and control towns are shown in Table 3 . A significant improvement ( p Ͻ 0.001) was achieved in the study town. The score out of a total of 20 improved by 6.6 (33.0%) marks, from 8.4 (42.0%) to 15.0 (75.0%). No change was observed in the control towns. There was also no difference ( p ϭ 0.13) in the pretest achievements of the study and control towns (Table 3) . Table 4 shows the mean and median marks achieved for the partogram questions. A significant improvement ( p ϭ 0.001) was (Table 4 ). In the study town, paired values were available for 19 midwives tested on the antenatal card and for 12 midwives tested on the partogram. An analysis of the differences between pretesting and posttesting revealed a trend ( p ϭ 0.057) indicating a greater improvement regarding the antenatal card.
DISCUSSION
Other studies evaluating educational programs aimed at improving health services did not study the ability to apply knowledge. Engel et al. 13 and Ndeki et al. 14 used assignments that had to be submitted, whereas Maclean and Tickner 15 as well as Taylor 16 used checklists to evaluate the progress of students. Harlan et al. 17 used a written paper as a posttest only. Kattwinkel et al. 18, 19 evaluated cognitive knowledge extensively by using pretesting and posttesting but did not mention testing the application of knowledge. A questionnaire with items marked true or false was used by Hesketh et al. 20 Although a significant correlation coefficient (0.59, 0.54, and 0.39) between cognitive knowledge as determined with multiple choice questionnaires and other methods determining the application of knowledge exists, 4 -6 in practice, this only implies a moderate correlation. The coefficient of determination (r 2 ) gives an indication of how much influence the one method of testing has on the other method. The value of r 2 (0.34, 0.29, and 0.15) indicates that this figure is at most 34%. Additional evaluation to determine the ability to apply knowledge is therefore necessary.
The ability to apply new knowledge is an important part of the learning process that requires evaluation. 2, 7 Identification of risk factors from a woman's previous obstetric history and early recognition of complications in the present pregnancy are the basis of good antenatal care. 21 The correct use of an antenatal card is a vital element that is required to reach this goal. 22 Likewise, the correct use of the partogram is the key to high-quality care during labor. 12 A midwife is thus able to recognize deviations from normal labor early and to make appropriate decisions regarding further management or referral to the next level of care. 23 These documents are therefore ideally suited to be used as measuring instruments to evaluate the ability of midwives to apply acquired knowledge.
The absence of a gold standard against which to measure the application of knowledge is a common problem. 24 However, the correct use and interpretation of an antenatal card and a partogram are described extensively and are illustrated in the Maternal Care Manual of PEP. In this study, this information was used as the standard against which the application of knowledge was evaluated.
The ability of midwives in the study town to apply their knowledge improved significantly (Tables 3 and 4 ). This reflects an ability to recognize and describe deviations from the norm and plan further management as well as a knowledge of the complications that may be expected. No changes were observed in the control towns. The percentage of improvement that occurred was more pronounced with regard to the antenatal card compared with the partogram (33.0% versus 17.5%). The level of prior knowledge of the partogram in the study town was 16% greater compared with the control towns (Table 4 : means 11.3 versus 8.1 out of a total of 20 marks). This difference could have been due to the fact that the midwife in charge of the labor ward in the study town already realized the importance of the correct use of the partogram before the study. In the study town, the mean percentages achieved in the posttests were similar for both the antenatal card and the partogram (75% versus 74%).
The possibility that the observed changes were due to the Hawthorne effect was minimized by conducting the same preintervention and postintervention observations in the study and control towns. The interpretation of antenatal cards and partograms was one of the components of a larger study that also evaluated cognitive knowledge, practical skills, attitude, and quality of care. Therefore, the midwives in all three towns had a similar awareness that aspects of their care were monitored for the duration of the study. In South Africa, the vast majority (85%) of the estimated one million institutionalized deliveries are conducted in the public sector. Of these, all low-risk women are cared for by midwives antenatally, intrapartum, and postnatally. Midwives in South Africa are trained primarily at nursing colleges or to a lesser extent at universities. Nursing colleges and departments of nursing at universities are attached to tertiary hospitals. Successful completion of 5 years of secondary education is required for enrollment at a nursing college or university, where a 4-year integrated course is followed that includes midwifery.
The median age of midwives in the study town was 42 years, with an age distribution that ranged from 23 to 60 years ( Table 1 ). The mean ages of the midwives in the study and control towns did not differ ( p ϭ 0.27). The median time spent in the study town was 8 years, with a range from 1 to 30 years. Three years before the study, the hospital antenatal clinic together with its staff was amalgamated with clinics under the local authority. This resulted in the difference in time spent by the midwives in their present posts when the study town and control towns were compared at the commencement of the study.
This study proved that midwives who studied the Maternal Care Manual of PEP significantly improved not only their cognitive knowledge 2,3 but also their ability to interpret clinical information and apply knowledge. If this ability is applied in clinical practice, a reduction in maternal and perinatal deaths is possible.
